Pharmacokinetic parameters of DA-7867 were dose independent after both intravenous administration and oral administration (at doses of 1 to 20 mg/kg of body weight) to rats. After oral administration of DA-7867 to rats at a dose of 10 mg/kg, approximately 8.27% of oral dose was not absorbed from the gastrointestinal tract, F was 70.8%, and approximately 21.8% of the oral dose was eliminated by the intestine (intestinal first-pass effect).
MICs at which 90% of isolates tested are inhibited (MIC 90 s) of DA-7867 were 0.78, 0.2, and 0.39 g/ml for MRSA (n ϭ 37), VRE (E. faecium; n ϭ 36), and PRSP (n ϭ 33), and the corresponding values for linezolid were 3.13, 1.56, and 1.56 g/ml. The MIC 90 s of DA-7867 were 3.13 and 0.78 g/ml for H. influenzae (n ϭ 37) and M. catarrhalis, respectively, which were four-to eightfold lower than those of linezolid. DA-7867 is being evaluated in preclinical studies as a new oxazolidinone antibiotic. The purpose of the present study was to report the dose-independent area under the plasma drug concentrationtime curve from time zero to time infinity (AUC 0-ϱ ) of DA-7867 after intravenous or oral administration to rats of doses of 1, 5, 10, and 20 mg/kg and gastric and intestinal first-pass effects of DA-7867 after intraportal, intragastric, and intraduodenal administration to rats of a dose of 10 mg/kg.
DA-7867, DA-7858 20 and 23°C with a 12-h light-dark cycle and a relative humidity of 50%. Rats were housed in metabolic cages (Tecniplast, Varese, Italy) under the supply of filtered pathogenfree air and with food (Samyang Company, Seoul, Korea) and water ad libitum. The protocol of the animal study was approved by the Animal Care and Use Committee of the College of Pharmacy, Seoul National University.
The pretreatment and surgical procedures for intravenous, oral, intraportal, intraduodenal, and intragastric administration were similar to previously reported methods (14) . DA-7867 (DA-7867 powder dissolved in DMA-PEG 400-distilled water at 3:5:2 [vol/vol/vol]) at doses of 1 (n ϭ 10), 5 (n ϭ 10), 10 (n ϭ 9), and 20 (n ϭ 10) mg/kg was injected over 1 min via the jugular vein (total injection volume, 2 ml/kg). An approximately 0.12-ml aliquot of blood sample was collected via the carotid artery at 0 (to serve as a control), 1 (at the end of infusion), 5, 30, 60, 90, 120, 240, 360, 480, 720, 960, 1,440, 2,160, and 2,880 min after intravenous administration of the drug. Blood samples were centrifuged immediately, and a 50-l aliquot of each plasma sample was stored in a Ϫ70°C freezer until HPLC analysis of DA-7867 (1). At 48 h after an intravenous administration, the entire gastrointestinal tract (including its contents and feces) was removed, transferred to a beaker containing 100 ml of methanol (to facilitate extraction of DA-7867), and cut into small pieces with scissors. After manual shaking and stirring with a glass rod, two 50-l aliquots of the supernatant were collected from each beaker. Urine was collected over a 48-h period. Other procedures were similar to previously reported methods (14) . DA-7867 at a dose of 20 mg/kg was also intravenously administered to six rats after bile duct cannulation, and a 24-h bile sample was collected. DA-7867 (DA-7867 powder suspended in 1% HPMC) at doses of 1 (n ϭ 9), 5 (n ϭ 10), 10 (n ϭ 9), and 20 (n ϭ 10) mg/kg was administered orally with feeding tubing (total oral volume, 3 ml/kg). Blood samples were collected at 0, 15, 30, 60, 90, 120, 240, 360, 480, 720, 960, 1,440, 2,160, and 2,880 min. Other procedures were similar to previously reported methods (14) .
For an intraportal infusion (n ϭ 6), 1% HPMC (1.0 ml) was instilled into the stomach and duodenum, respectively, with a 23-gauge needle, and DA-7867 (suspended in 1% HPMC) at a dose of 10 mg/kg was infused (1.0 ml) over 15 min via the pyloric vein with the assistance of an infusion pump (model 2400-006, Harvard Instrument, South Natick, Mass.). For intraduodenal instillation (n ϭ 5), 1% HPMC was instilled into the stomach and infused over 15 min via the pyloric vein, and DA-7867 was instilled into the duodenum. For intragastric instillation, (n ϭ 7), 1% HPMC was infused over 15 min via the pyloric vein and instilled into the duodenum, and DA-7867 was instilled into the stomach. Other procedures were similar to previously reported methods (14) .
The AUC 0-ϱ was calculated by the trapezoidal rule-extrapolation method; this method employed the logarithmic trapezoidal rule for the calculation of the area during the declining plasma drug-level phase (2) and the linear trapezoidal rule for the rising plasma drug-level phase. The area from the last data point to time infinity was estimated by dividing the last measured plasma drug concentration by the terminal rate constant. Standard methods (10) were used to calculate the following pharmacokinetic parameters: the time-averaged total body clearance (CL), area under the first moment of plasma drug concentration-time curve (AUMC), mean residence time (MRT), apparent volume of distribution at steady state (V ss ), and time-averaged renal (CL R ) and nonrenal (C NR ) clearances (17) . The extent of absolute oral bioavailability (F) was measured by dividing the AUC 0-ϱ values after various oral administrations by AUC 0-ϱ after an intravenous administration of DA-7867 at a dose of 1 mg/kg. The mean values of V ss (3), terminal half-life (t 1/2 ) (7), and CL, CL R , and C NR (4) were calculated by the harmonic mean method.
Levels of statistical significance were assessed by the Duncan's multiple range test of the Statistical Package for Social Sciences (SPSS) posteriori analysis of variance among the three or four means for unpaired data. Significant differences were judged as a P value of Ͻ 0.05. All results are expressed as means Ϯ standard deviations.
The mean arterial plasma drug concentration-time profiles of DA-7867 after an intravenous administration of various doses to rats are shown in Fig. 1A , and some relevant pharmacokinetic parameters are listed in Table 1 . After an intravenous administration to rats of doses of 1, 5, 10, and 20 mg/kg, the concentrations of DA-7867 in plasma declined in a polyexponential fashion for all four doses studied (Fig. 1A) . Note that the dose-normalized (based on 1 mg/kg) AUC 0-ϱ values of DA-7867 were independent of intravenous doses studied; the values were 1,110 Ϯ 93.1, 1,120 Ϯ 59.2, 1,170 Ϯ 209, and 1,160 Ϯ 100 g min/ml for 1, 5, 10, and 20 mg/kg, respectively ( Table  1) . As expected from AUC 0-ϱ values, the CLs were also independent of intravenous doses of DA-7867 (Table 1 ). The terminal t 1/2 , CL NR , and total amount of unchanged DA-7867
Mean arterial plasma drug concentration-time profiles of DA-7867 in rats after a 1-min intravenous infusion (A) at doses of 1 (s; n ϭ 10), 5 (F; n ϭ 10), 10 (E; n ϭ 9), and 20 (; n ϭ 10) mg/kg or oral administration (B) at doses of 1 (s; n ϭ 9), 5 (F; n ϭ 10), 10 (E; n ϭ 9), and 20 (; n ϭ 10) mg/kg. Bars represent standard deviations.
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on January 28, 2018 by guest http://aac.asm.org/ recovered from entire gastrointestinal tract at 48 h (GI 48 h ; expressed in terms of the percentage of dose) were also independent of intravenous doses studied (Table 1) . Although the differences were not considerable (hence the biological importance of those parameters seem to be not considerable), the MRT, V ss , CL R, and total amount of unchanged DA-7867 excreted in 48-h urine (Ae 0-48 h , expressed in terms of the percentage of dose) were not independent of intravenous doses studied (Table 1) . DA-7867 was eliminated very slowly in rats; the CLs were very slow (small values), and this could be supported by considerably longer terminal t 1/2 s and MRTs ( Table 1) . The mean arterial plasma drug concentration-time profiles of DA-7867 after oral administration of various doses to rats are shown in Fig. 1B , and some relevant pharmacokinetic parameters are listed in Table 2 . After oral administration, absorption of DA-7867 from rat gastrointestinal tract was rapid; DA-7867 was detected in plasma from the first blood sampling time (15 min), and the plasma drug concentrations increased up to the peak plasma drug concentration (C max ) (Fig. 1B) . After reaching respective C max (T max ), the concentrations of DA-7867 in plasma declined in a monoexponential fashion for all four oral doses studied (Fig. 1B) . Note that the AUC 0-ϱ values increased proportional to dose increases from 1 to 20 mg/kg; the dose-normalized (1 mg/kg) AUC 0-ϱ values were 774 Ϯ 114, 800 Ϯ 173, 786 Ϯ 104, and 795 Ϯ 154 g ⅐ min/ml for doses of 1, 5, 10, and 20 mg/kg, respectively (Table 2) . Hence, the F values were also independent of the oral doses: the mean value was 71.1% (Table 2) . Moreover, terminal t 1/2, Ae 0Ϫ48 h , and GI 48 h of DA-7867 were not significantly different among four different doses studied ( Table 2) .
The AUC 0-ϱ values of DA-7867 after intraduodenal (6,010 Ϯ 1,470 g ⅐ min/ml) and intragastric (5,590 Ϯ 1,360 g ⅐ min/ ml) administration at a dose of 10 mg/kg were comparable, indicating that the gastric first-pass effect of DA-7867 could be almost negligible in rats, if any. However, the AUC 0-ϱ of DA-7867 after an intraduodenal administration was significantly smaller (23.7% decrease) than that after an intraportal administration (7,880 Ϯ 1,050 g ⅐ min/ml), suggesting that the intestinal first-pass effect of DA-7867 was considerable in rats (approximately 24.0%).
Dose-independent pharmacokinetic parameters of DA-7867 were observed after intravenous administration (such as AUC 0-ϱ and CL values) or oral administration (such as AUC 0-ϱ values) at doses of 1 to 20 mg/kg (Tables 1 and 2) in rats. Hence, the dose of 10 mg/kg was arbitrarily chosen to measure the first-pass effects of DA-7867 in rats. The F was 70.8% at an oral dose of 10 mg/kg (Table 2) . After oral ad- After intravenous administration of DA-7867 at doses of 1 to 20 mg/kg to rats, the CL values (0.856 to 0.906 ml/min/kg based on plasma data; Table 1 ) were considerably smaller than the reported cardiac output in rats: 296 ml/min/kg based on blood data (6) . This suggested that the first-pass effect of DA-7867 in the lung and heart could be almost negligible, if any, in rats. The hepatic first-pass effect of DA-7867 also seemed to be almost negligible in rats (our unpublished data); the AUC 0-ϱ values of DA-7867 were not significantly different between intravenous and intraportal administration, and similar results were also obtained between intravenous administration to control rats and rats pretreated with SKF 525-A, a nonspecific hepatic microsomal cytochrome P450 inhibitor.
After intragastric and intraduodenal instillation of DA-7867 at a dose of 10 mg/kg to rats, the AUC 0-ϱ values of DA-7867 were not significantly different, indicating that the gastric firstpass effect of DA-7867 in rats was almost negligible. However, the AUC 0-ϱ after an intraduodenal administration was 76.3% of that after an intraportal administration, suggesting that the intestinal first-pass effect of DA-7867 could be approximately 21.8% [(100 Ϫ 76.3) ϫ (1 Ϫ 0.0827)] of the oral dose. The considerable intestinal first-pass effects of furosemide (12) , azosemide (14) , YH439 (a new hepatoprotective agent) (15), YJA-20379-8 (a new reversible proton pump inhibitor) (16) , ipriflavone (18) , bumetanide (11), KR-31543 (a new neuroprotective agent for ischemia-reperfusion damage) (20) , SR-4668 (a candidate for diabetic neuropathy) (13), KR-60436 (a new reversible proton pump inhibitor) (22) , and oltipraz (our unpublished data) in rats and midazolam (21) and saquinavir (8) in humans have been reported.
In conclusion, after oral administration of DA-7867 at a dose of 10 mg/kg to rats, approximately 8.27% of the oral dose was not absorbed, the intestinal first-pass effect was approximately 21.8% of oral dose, and F was 70.8%. 
